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(54) SUPPORT SEPARATION SCREEN APPARATUS, METHOD OF AERATION OF SUPPORT 
SEPARATION SCREEN, AERATION APPARATUS FOR THE METHOD, WASTE LIQUID 
PROCESSING METHOD AND APPARATUS USING THE SCREEN APPARATUS AND 
AERATION APPARATUS 

(57) A support separation screen apparatus is used 
for separating a bacteria fixation support (5) used in an 
aeration tank (1) for biologically purifying organic and 
inorganic matters in a waste liquid. A flow straightening 
body (20) is disposed in the proximity of a support sep- 
aration screen (7) in a spaced relation and an aeration 
device (8) is disposed below and in the proximity of the 
support separation screen in order to reliably prevent 
clogging of the screen. A method and an apparatus for 
support separation screen is provided for preventing 
clogging of the screen by providing an air-diffusing 
header for air-diffusion at a time-varying diffusion rate 
and an air-diffusion rate controller for changing the air- 
diffusion rate with time. Further, a waste liquid process- 
ing method and an apparatus is provided for preventing 
clogging of a screen and allowing the function of a bac- 
teria fixation suf^port to be fully performed by producing 
a circulation in a tank and by dispersing uniformly a flow 
into a support separation screen. 
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Description 




FigWofthQ Invention 

5 The present invention relates to a carrier separating screen of a waste water treatment utilizing a microbe-attached 
can-ierair-bubbie supply method/apparatus for the saeen, and a waste water treatment method/facility provided with the 
apparatus. The invention particularly relates to a carrier separating screen of a waste water treatment facility that uti- 
lizes a microbe-attached earner for a biological purification process of organic and inorganic substances contained in a 
waste water. The carrier is a particulate that includes a major constituent of an organic polymer substance or an inor- 

10 ganic substance, which holds microbes to effectively purify the waste water. The carrier holds the microbes that may be 
built-up thereon or attached thereto. 

Background art 

IS To biologically purify an organic substance or an inorganic substance in a sewage or an industrial waste water, 
there is a typical standard activated sludge process for treating a waste water, which is shown in FIG. 18. This sludge 
process is a biological purification process which aerates an inflow water in an aeration tank 1 to deliver it into a final 
settling pond 1a. The sludge returns into the tank 10. 

Meanwhile, another biologically purification process utilizes a microbe-attached carrier in which microbes are built- 

20 up or joined together on particulate carriers mainly consisting of an organic polymer substance or an inorganic sut>- 
stances. This purification process applies a so-called carrier added aeration tank that contains microbe-mounted-carri- 
ers. The aeration tank may include such effective microbes as BOD removing bacteria as compared with a standard 
activated sludge process. In the aeration tanK microbes having high growth speed may be used with a high concentra- 
tion ratio, or microbes having a low growth speed such as a nitration bacteria also with a high concentration ratio may 

25 be applied. Such carrier added aeration tanks allow advantageously a compact treatment facility for speeding up the 
treatment. 

Meanwhile, the carrier added aeration tank requires to prevent the added microbe-mounted-camers from flowing 
out from the tank. For the purpose, there is provided a carrier separating saeen respectively in an outflow side and in 
an inflow side of the aeration tank. To use the carriers in the aeration tank water, it is required to use a screen having a 
30 diameter mesh smaller than the cariers. 

In this carrier separating screen, the treated water flows through the screen from an upstream tank to a down- 
stream tank. Hence, an upstream surface of the screen is accumulated by the carriers or other contaminants (like 
hairs), decreasing the flow passage area for the treated water to disadvantageously reduce the waste water treatment 
capacity. 

35 An art for eliminating this disadvantage is disclosed in Japanese Patent Applications Laid-open No. H. 3-38298 and 
No. H. 6-238290. The arts in the Applications No. H. 3-38298 and H. 6-238290 are called hereinafter respectively as a 
prior art 1 or a prior art 2, which will be discussed as referring to FIG. 19 and FIG. 20^1 . 

First, referring to FIG. 19 (prior art 1), denoted 1 is an aeration tank: 2 an air blower; and 3 an aeration apparatus. 
The tank 1 contains a raw waste water 4, which includes microbe-mounted-cariers 5 with a predetermined concentra- 

40 tion ratio. The aeration apparatus 3 generates air bubbles 6. The tank 1 has a carrier separating screen 7 at an outflow 
end thereof. In the prior art 1 , an air-bubble supply apparatus 8 is provided close to the screen 7 for preventing the car- 
riers 5 and contaminants (like hairs) included in the waste water from building up on a screen surface of the screen 7. 
FIG. 20 shows major elements thereof. 

In FIG. 21 (a prior art 2), a carrier separating screen 7 inclines in an upward, left direction along an outflow side 

45 configuration of an aeration tank 1 . At the rear of (right side) the screen 7, there is provided a chain conveyor 1 6 in par- 
allel with the screen 7. The conveyor 1 6 has sprocket wheels looped over by chains. The chains of the conveyor 1 6 have 
a brush 15 the tips of which project through openings of the screen 7. Near a lower end of tiie screen 7, there is pro- 
vided an air-bubble supply apparatus 8. Thus, the apparatus 8 produces an upward stream along the screen surface, 
which scratches away contaminants accumulated or clinging on the screen surface so as to return them into the aera- 

50 tion tank 1 . 

Such biological purification processes, in which a earner separating screen is essential, have a high treatment 
capacity as compared with an activated sludge process, since the biological purification process may include high con- 
centration ratio microbes such as nitration bacteria effective in waste water treatment. However, it raises a problem that 
will be discussed hereinafter. 

55 For pre\^enting the carriers from flowing out from the treatment aeration tank, there is provided a carrier separating 
screen at an outflow side, as described above, or at each of outflow and inflow sides of the tank. The mesh of the screen 
is clogged with the carriers and the contaminants like hairs. This increases a permeation resisting coefficient for a water 
stream so that the water level of the aeration tank abnormally moves upward, restricting the water treatment. In order 
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to prevent the increase of the perm( 




resisting coefficient, enlagement of the screen isi 




»lution thereof, but it 



causes an increase in construction 

In the prior art 2, without upsizing the screen for preventing the clogging, there is provide the screen unit having the 
brush for scrubbing off to remove canriers and contaminants accumulated on the screen surface. However, the appara- 
5 tus that has the extra brush causes a cost increase and also requires a maintenance work thereof. In addition, there is 
the possibility of causing damage of the canriers by the scrubbing brush. 

In the prior art 1 . the air-bubble supply apparatus in the waste water treatment facility is simpler and less expensive 
than the scrubbing brush for renrK>ving the depositions. The air-bubble supply apparatus provided close to the screen 
generates air bubbles, which prevents or falls off the build-up of carriers and contaminants on the screen surface. 
10 Furthermore, there has been another waste water treatment facility having an aeration process tank that contains 
microbe-mounted-carriers efficiently distributed in the tank for preventing the clogging of a screen. This type of waste 
water treatment facilities utilizing microbe-mounted-cariers, for example, is disclosed in Japanese Patent Application 
Laid-open No. H. 5-220491 (called as a prior art 3 hereinafter), H. 7-136679 (a prior art4). or H. 7-124582 (a prior art 5). 
Referring to the prior art 3, there is a stream in a process tank, which flows from an upstream side. The stream 
15 moves added cariers (treatment pellets) toward a downstream side of the process tank, unevenly distributing the car- 
riers in the tank. This decreases treatment capacity of the tank, and there is the possibility of clogging and blockage due 
to carriers accumulated on a carrier separating saeen. To prevent the uneven distribution due to the stream, it is pro- 
posed that an inflow position and an outflow position for a waste water are alternatively changed to alter the stream 
direction in the tank. This prevents earners from unevenly distributing in a downstream side, and also prevents the car- 
20 rier separating screen from clogging. 

Referring to the prior art 4. as shown in FIG. 22, a treatment tank 13 has a plurality of rooms, each of which includes 
a baffle plate 1 4, air-bubble supply apparatus 8, and a activation device such as a propeller mixer 1 8 provided in a lower 
part of the room. The room includes added carriers 5 which are moved toward an upstream side by operating the pro- 
peller mixer 1 8. This prevents carriers 5 from unevenly distributing in an outflow part 1 7, allowing an efficient purification 
25 process for sewage. 

Referring to the prior art 5. as shown in FIG. 23. a treatment tank 13 has an intermediate baffle plate 14. In the 
inflow side of the tank, there is disposed an air-bubble supply apparatus 8a that has a lower oxygen dissolution ratio. 
Meanwhile. In the outflow side of the tank, there is disposed an air-bubble supply apparatus 8b that has a higher oxygen 
dissolution ratio. Furthermore, the air supply rate of the inflow side is larger than that of the outflow side, thereby gen- 
30 erating a circulation flow. The circulation flow containing the distributed canriers 5, allowing an efficient sewage purifica- 
tion process. 

Qbiectofthe invention 

35 However, in view of experiments that the inventors of the invention have carried out, the apparatus disclosed in the 
prior art 1 (Japanese Patent Application Laid-open No. H. 3-38298) can not prevent suffk;iently the screen clogging. 
Particularly, it has been found that a carrier build-up growth tends to occur at a specific position (normally at an upper 
position) of the screen to cause screen clogging under a steady state of the aeration tank stream by the air-bubble sup- 
ply. 

40 A blockage of the screen occurs when the carriers are forced to Intimately contact with a screen surface, thereby 
decreasing the flow passage area of the screen. For preventing such blockages of the screen, it is required to eliminate 
build-up of carriers on the screen surface. 

However, the method of the prior art 1 that includes the air bubble generating apparatus provided close to the 
screen lower end involves a problem that will be discussed hereinafter. That is, referring to FIG. 20, the air-bubble sup- 

45 ply apparatus 8 generates air bubbles 6 that moves upv^rd with expanding themselves. This moves a surrounding raw 
water 4 together, generating an ascending current. A speed Va of the ascending current along the screen 7 is higher 
near the air-bubble supply apparatus 8, preventing build-up of carriers on the screen. But, the speed Va becomes 
smaller near a water surface WF, causing build-up of carriers around an upper position of the screen. This raises the 
problem that buiki-up of canriers on the screen 7 is not sufficiently eliminated. The deference of the upward moving 

50 speeds between upper and lower positions of the screen Is caused by that the air bubbles 6 supplied by the apparatus 
8 distribute in a wkJe area of a higher position of the water. Where the aeration tank is of a swiri flow type, there may 
cause a downward stream close to the screen. Such downward stream decreases an ascending current speed caused 
by the air bubble generating apparatus, resulted in an undesired current. 

The method of the prior art 2 that has the unit for mechanically removing clogging matters on the separating screen. 

55 The unit is expensive and causes an increased maintenance cost. In addition, there Is the possibility of causing damage 
li^f the carriers during removing of the clogging matters. 

The prior arts 3 to 5 intend to enhance microbe treatment and to minimize blockage in the carrier separating screen 
by stimng a water In the aeration process tank. The prior art 3 changes alternatively the inflow and outf tow positions of 
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the process tank so as to preverj^|ven distribution of carriers in the tank. However, tlj^Bpr art 3 requires a longer 
conduit for delivering a waste waflHsuHed in an inaeased construction cost. In additionB^lve for altering the inflow 
and outflow directions is to be frequently operated at predetermined intervals. This raises the risk of a shut down of the 
system, which could not provide a sufficient designed capability of the system. 

5 The prior art 4 has the baffle plate in the tank and an activation device such as the propeller mixer provided in a 
lower part of the tank for moving carriers toward the upstream side. However, the baffle plate and the mixer disadvan- 
tageously require a large construction cost and also need energy for operating the mixer 

Referring to the prior art 5, in the inflow sMe of the tank, there is disposed the air-bubble supply apparatus that has 
a lower oxygen dissolution ratio. Meanwhile, in the outflow side of the tank, there is disposed the air-bubble supply 

10 apparatus that has a higher oxygen dissolution ratio. Furthermore, the air supply rate of the inflow side is larger than 
that of the outflow side, thereby generating a circulation flow. Thus, the baffle plate and the two types of air-bubble sup- 
ply apparatuses require disadvantageously an outstanding construction cost. In addition, the prior art needs the air- 
bubble supply apparatus having a lower oxygen dissolution ratio, which raises a problem of an energy expense 
increase. 

15 In order to solve tiie above-described problems, an object of the invention is to prevent blockage in a can'ier sepa- 
rating screen and to provide a easier separating screen unit with a low cost for efficiently preventing blockage of a sep- 
arating saeen due to carriers or the like. 

Another object of the invention is to provide an air-bubble supply method and an apparati^ thereof for positively 
preventing clogging in a screen utilized in the foregoing can-ier separating screen unit so as to prevent blockage of the 

20 screen. 

A furttier object of tiie invention is to improve waste water treatment efficiency and to prevent blockage of a canrier 
separating screen. That is. the Invention aims to provide a waste water treatment method and a facility of the same, 
which can efficientiy distribute microbe-nrK)unted-can'iers in a process tank having a simplified means of a low cost for 
waste water ti'eatment 

25 

DQggription of the invention 



For achieving the foregoing objects, tiie invention provides apparatuses tiiat will be discussed hereinafter. 
The invention described as daim 1 is a carrier separating screen unit for separating microbe-mounted-carriers tiiat 
30 are used in a biological purification process of organic and inorganic substances in a waste water. The unit is charac- 
terized in comprising a stream gukJe member close to and spaced from the carrier separating saeen. 

This invention indudes a stream guide member close to and spaced from the carrier separating screen, defining a 
flow passage between tiie screen and the stream guide member. Thereby, air bubbles (generated by an aeration appa- 
ratus or an air-bubble supply apparatus) near a lower part of the screen do not wklely spread out. but nrK>ve upward 
35 through the flow passage. Thus, tiie upward flow speed does not decrease between tiie lower part of tiie screen and 
the water surface. That is. the upward stream provides a shearing force all over the screen surface, preventing build-up 
of carriers or tiie like on tiie screen surfoce. In addition, even where the aeration tank is of a swirl flow type, its descend- 
ing flow would not give an adverse effect. 

The invention described as daim 2 is a carrier separating screen unit as set fortii in claim 1 . The unit is further char- 
40 acterized in that tiie screen is mounted in an aeration tank and the stream gukie member has a lower end extended 
near tiie aeration apparatus provided the aeration tank. 

In this invention, tiie stream guide member having a lower end extended near the aeration apparatus allows tiiat 
the ftow passage defined between the screen and the stream guide member can Intake air bubbles generated by an 
aeration apparatus positioned under the flow passage. This Increases an ascending current along tiie screen surface 
45 in speed. 

The invention described as daim 3 is a carrier separating screen unit as set forth In claim 1 or 2. The unit is char- 
acterized in that an air-bubble supply apparatus is provided under and close to tiie screen. 

In tills Invention, the air-bubble supply apparatus provided under and dose to tiie earner separating screen can 
increase the ascending current speed through tiie passage defined between tiie screen and the sti'eam guide member. 
50 Because, air bubbles increased by the air-bubble supply apparatus passes through the flow passage. 

The Invention described as daim 4 is an air-bubble supply metiiod for a carrier separating screen. The metiiod Is 
characterized in supplying air-bubbles in such a way that an air supply rate is varied with time for separating microbe- 
mounted-carriers in a carrier separating screen. 

In this invention, the air supply rate varied witii time prevents buikJ-up of carriers or contaminants from concentrat- 
55 ing on a specified position of the screen surface. That is, the method varies tiie position that tends to deposit carriers 
'/ with time so that accumulated carriers or contaminants do not grow larger. Thus, accumulated carriers or contaminants 
are easily fell off by the air-bubble supply, preventing dogging in the screen. 

The invention described as claim 5 is an air-bubble supply metiiod for a carrier separating saeen as set forth In 
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claim 4. The method is characterized|Htet air-bubbles are supplied from more than one pq^^V close to the screen. 

Iln this invention, air-bubbles sup|!|Prom such more than one positions can control bett^Viall off build-up of car- 
riers or contaminants on the screen surface, effectively preventing clogging in the screen. 

The invention described as claim 6 is an air-bubble supply apparatus of a carrier separating screen for separating 
microbe-mounted-carriers that are used in a biological purification process of organic and inorganic substances in a 
waste water. The apparatus is characterized in having an air-bubble supply header mounted close to the carrier sepa- 
rating screen and a control means for controlling an air supply rate from the header witii time. 

In this invention, tiie control means can control an air supply rate from tiie header to vary an air-bubble supply witii 
time. 

The invention described as claim 7 is an air-bubble supply apparatus as set forth in claim 6. The apparatus is fur- 
ther characterized in having more than one air-bubble supply headers dose to the carrier separating saeen. 

In this invention, the apparatus has more than one air-bubble supply headers close to the screen, which can vary 
air supply rates from tiie more than one positions close to tiie screen witii time to supply air-bubbles. 

Besides, the air-bubble supply header disposed close to the screen generates air bubbles which produce an effect 
on the screen surface. The header should be specifically positioned based on tiie size of the apparatus, the kind of car- 
riers, and tiie kind of waste water. 

The invention described as daim 8 is a waste water treatment metiiod for purifying biologically a waste water. The 
method is characterized in that for treating an waste water in a process tank containing microbe-mounted-carriers, tiie 
process tank has an inflow water descending height and the lateral widtti substantially perpendicular to tiie height such 
that tiie ratio of the height to the lateral width is between one and four. The inflow water and the canriers in the process 
tank are stinted by aeration so as to distribute tiie cariers in tiie water. 

In this invention, when an inflow water is biologically purified, microbe-mounted-carriers are added according to the 
capadty of tiie treatment tank. Furthermore, tiie process tank has the foregoing ratio dimensions. Thus, tiie microbe- 
mounted-carriers are evenly distributed, allowing an efficient biological purification process. 

The invention described as daim 9 is a waste water treatment for purifying biologically a waste water The facility 
is characterized in having a process tank for biologically purifying an inflow water with microbe-mounted-camers and 
aeration. Furtiiermore, tiie process tank has tiie flow direction iengtii and tiie lateral widtti substantially perpendicular 
to the length such fliat tiie ratio of the length to the lateral widfli is between one and four. 

In this invention, the process tank having tiie dimensions of the foregoing ratio tends to evenly distribute microbe- 
mounted-carriers in an inflow water. This allows an efficient biological purification process for tiie inflow water. 

The invention described as claim 1 0 is a waste water treatment facility as set fortii In claim 9. The facility is f urtiier 
characterized in having a partition that determines the ratio of the length to the lateral width of the process tank so as 
to be a predetermined value. Furthermore, tiie partition is a screen having a mesh to prevent the carriers from flowing 
out. 

In this invention, the partition screen provided in the process tank can achieve the dimension ratio of a predeter- 
mined value, allowing an effective distribution of carriers in tiie tank water. 

As desalbed above, when a waste water is treated in a process tank including carriers, tiie ratio (L/B) of the flow 
diredion length L to the lateral width B Is determined to be a numeric value between 1 (one) and 4 (four), preferably 
between 1 (one) and 3 (three). 

In addition, by applying the Invention, an existing process tank couM be parted to provide a plurality of process 
tanks having such a dimension ratio, allowing a satisfactory disti'ibution of carriers. That is, where tiie water flow direc- 
tion length L is signif icantiy larger than the lateral width B of tiie process tank, a partition satisfying the faegoing dimen- 
sion ratio could effectively distribute can-iers in the water by stirring tiie water by means of aeration (air-bubble supply). 
The partition may be a screen having a mesh tiiat can prevent tiie earners from flowing into anotiier compartment of 
the process tank. 

The invention described as claim 11 is a waste water freatment method tiiat utilizes a treatment apparatus having 
an aeration tank provided with carriers. The method is characterized in tiiat the aeration tank indudes a process tank 
and a plurality of air-bubble supply apparatuses mounted in the process tank. Furthermore, the air-bubble supply appa- 
ratuses vary in air supply rate toward a downsti-eam of tiie tank upstream side. This can generate a swirl flow in the tank 
to disti'ibute the carriers in the tank for biologically purifying tiie waste water 

In this Invention, the variation of air supply rate from tiie air-bubble supply apparatuses toward tiie downstream side 
of tank can generate a swirl flow so tiiat carriers can distribute widely in the tank. This enables an effective waste water 
biological purification process, 

The Invention described as claim 1 2 is a waste water treatment mettiod as set fortii In the claim 1 1 . The facility is 
further characterized in tiiat tiie ratio of the most downstream alr-bubUe supply apparatus to the most upsti'eam one in 
air supply rate is adjusted to be a value between 1.1 and 3.0. 

In this Invention, the ratio of the air supply rate of the most downstream to that of the most upstream side generates 
a swirl flow in the tank. Meanwhile, where tiie ratio Is less than 1 . 1 , an insufficient swirl flow develops, causing a reduced 
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carrier distribution, and tlie ratio than 3.0 decreases oxygen dissolution into the v^^BHence, the ratio between 
1 . 1 and 3.0 is desired. 

The invention described as daim 13 is a waste water treatment method that utilizes a treatment apparatus having 
an aeration tank provided witfi carriers. The method is characterized in tiiat the aeration tank includes a process tank 
5 and a plurality of air-bubble supply apparatuses mounted in the process tank. Furthermore, the air-bubble supply appa- 
ratuses vary in air supply rate between the left and right sides of the tank relative to the downstream direction. This can 
generate a swirl flow substantially perpendicular to tiie downstream direction in the tank to distribute the can^iers in tiie 
tank for biologically purifying the waste water. 

In this invention, tiie air supply rate is different between tiie left and right sides of the tank so as to widely distribute 
10 carriers for an effective biological purification process. 

The invention described as claim 14 is a waste water treatment method as set forth in the daim 13. The metiiod is 
further characterized in that tiie ratio of tiie right side to tiie left side or of the left side to tiie right side of the aeration 
tank is adjusted to be a value between 1 .1 and 3.0. The ratio of the right and left sides of tiie tank in air supply rate ena- 
bles tiie swirl flow witii ease. 

15 The invention described as daim 15 is a waste water treatment method tiiat utilizes a treatment apparatus having 
an aeration tank provided witii carriers. The method is characterized in tiiat the aeration tank indudes a process tank 
and a plurality of air-bubble supply apparatuses mounted in the process tank. Furthermore, the air-bubble supply appa- 
ratuses vary in installation intervals toward the downstream of the aeration tank. The air-bubble supply apparatuses 
provide air-bubbles to generate a swirl flow in the tank to distribute carriers in tiie tank for biologically purifying the waste 

20 water. 

In tills invention. The adjustment of tiie air-bubble supply apparatuses in the installation intervals allows to generate 
a swirl flow so as to widely distribute microbe-mounted-carriers for an efficient biological purification process. 

The invention desaibed as daim 16 is a waste water f eatment fadlity that utilizes a treatment apparatus having 
an aeration tank provided with carriers. The facility is characterized in that tiie aeration tank indudes a process tank and 
25 a plurality of air-bubble supply apparatuses mounted in the process tank. Furthermore, tiie facility has an adjustment 
means that varies the air-bubble supply apparatuses in air supply rate toward the downstream of the tank. 

In this invention, the adjustment means adjusts each air-bubble supply apparatus in air supply rate to widely dis- 
tribute carriers in the tank for an effective biological purification process. 

The invention desaibed as daim 17 is a waste water treatment fadlity that utilizes a treatment apparatus having 
30 an aeration tank provided witii carriers. The facility is characterized in that tiie aeration tank indudes a process tank and 
a plurality of air-bubble supply apparatuses mounted in tiie process tank in a direction substantially perpendicular to tiie 
downstream direction. Furthermore, for adjusting the air supply rate between the left and right sides of the aeration 
tank, the facility has one or more of orifice adjustment devices that are provided in air tubes included in the air-bubble 
supply apparatuses. 

35 In this invention, each air-bubble supply apparatus has an orifice adjustment device for adjusting the air supply rate 
between tiie left and right modes of the tank to produce a swirl flow in a direction perpendicular to the water downstream 
direction. This enables to widely distribute carriers in the tank. 

The invention described as daim 18 is a waste water treatment metiiod tiiat utilizes an aeration tank including 
microbe mounted can-iers. The method is characterized in tiiat the tank consists of one compartment or a plurality of 

40 compartments parted by such a partition as a carrier separating screen, Furtiiermore, a cannier separating screen is 
mounted close to an outflow part of the tank, and air bubble generating apparatus is installed just under or close to the 
partition. This configuration generates air bubbles in tiie tank to produce a swirl flow for distributing tiie earners in tiie 
tank. 

In this invention, the aeration tank having a canrier separating screen is mounted with an air bubble generating 
45 apparatus below the screen. This produces an ascending flow to tate off carriers that tend to deposit on the screen and 
prevents a short drculation flow in the outflow part of tanK generating a swirl flow in tiie tank to distribute the carriers 
for a biological purification process. 

The invention described as claim 19 is a waste water treatment method as set fortii in the daim 18. The method is 
further characterized in operating continuously or intermittently ^e air bubble generating apparatus to generate a swirl 
50 flow in the aeration tank so as to distribute tiie carriers in the tank. 

In the invention, the air bubble generating apparatus operates continuously or intermittentiy to take off carriers 
accumulated on tiie screen so as to distribute tiie carriers in tiie water contained in the tank. 

The invention described as daim 20 is a waste water treatment facility tiiat utilizes an aeration tank including 
microbe mounted carriers. The fadlity is characterized in tiiat the tank consists of one conpartment or a plurality of 
55 compartnents parted by such a partition as a carrier separating screen. Furtiiermore. another carrier separating 
screen is disposed close to an outflow part of the tanK and a specific air bubble generating apparatus is installed just 
under or close to the partition. 

In this invention, the aeration tank having carrier separating screen is mounted with an air bubble apparatus posi- 
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tioned just under or close to the screjflBiis enables a stream to take off carriers that tend t^Hl up on the screen so 
as to distribute earners for a biologij^Rification process. The partition screen for longituMR^ parting the aeration 
tank prevents the can^iers from unevenly jistributing toward the outflow side of the tank. 

Brief Description of Accompanied Drawings 

FIG. 1 is a sectional view of an embodiment 1 of a carrier separating screen unit according to the invention. 

FIG. 2 is a sectional view of an embodiment 2 of a cannier separating screen unit according to the invention. 

FIG. 3 is a sectional view of another embodiment 2 of a carrier separating screen unit according to the invention. 

FIG. 4 is a perspective view of an embodiment 3 of a carrier separating screen unit according to the invention. 

FIG. 5 is a sectional view of an embodiment 4 of a canrier separating saeen unit according to the invention. 

FIG. 6 is a sectional view of an embodiment 5 of a easier separating saeen unit according to the invention. 

FIG. 7 shows schematic illustrations showing build-up states of canrier or contaminants on a screen surface when 
an air supply rate varies with time. 

FIG. 8 shows schematic illustrations showing build-up states of carrier or contaminants on a screen surface when 
an air supply rate is constant 

FIG. 9 is a graph showing a water level difference across a separating screen, which varies with time. 

FIG. 10(a) shows an embodiment 6 of an aeration tank applied to a waste water treatment facility according to the 
invention, FIG. 10(b) shows a plan view thereof, and FIG. 10(c) shows an alternative example of the aeration tank. 

FIG. 1 1 is a schematic side view of an embodiment 7 of an aeration tank applied to a waste water treatment facility 
according to the invention. 

FIG. 12(a) is a schematic side view of an embodiment 8 of an aeration tank applied to a waste water treatment facil- 
ity according to the invention, and FIG. 12((b) is a plan view thereof. 

FIG. 13(a) is a schematic skie view of an embodiment 9 of an aeration tank applied to a waste water treatment facil- 
ity according to the invention, and FIG. 13(b) is a plan view thereof. 

FIG. 1 4(a) is a schematic side view of another emtxxiiment 9 of an aeration tank applied to a waste water treatment 
facility according to the invention, and FIG. 14(b) is a plan view thereof. 

FIG. 15(a) is a schematic side view of an entbodiment 10 of an aeration tank applied to a waste water treatment 
facility according to the invention, and FIG. 15(b) is a plan view thereof. 

FIG. 16(a) is a schematic side view of an embodiment 1 1 of an aeration tank applied to a waste water treatment 
facility according to the invention, and FIG. 16(b) is a plan view thereof. 

FIG. 1 7(a) is a schematic plan view of an embodiment 12 of an aeration lank applied to a waste water treatment 
facility according to the invention, and FIG. 17(b) is a side view thereof. 

FIG. 18 shows a flow diagram of a known standard activated sludge process. 

FIG. 19 is a schematic sectional view of a known waste water treatment facility. 

FIG. 20 is a schematic sectional view of a known waste water treatment facility 

FIG. 21 is a schematic sectional view of a known waste water treatment tacilrty 

FIG. 22 is a schematic sectional view of a known waste water treatment facility. 

FIG. 23 is a schematic sectional view of a known waste water treatment facility 

Detaiied Description of tlie Preferred Embodiments 

Referring to the accompanied drawings, a plurality of embodiments of the invention wii) be discussed hereinafter. 

Concerning the embodiments, there will be discussed a cannier separating screen unit used in a waste water treat- 
ment tank such as an aeration tank and a process tank, an air-bubble supply method/apparatus applied to the saeen, 
and a waste water treatment method/iiacility thereof. 

(Embodiment 1) 

FIG. 1 is a sectional view showing an embodiment 1 of a carrier separating screen unit according to the invention. 
In the Figure, denoted 1 is an aeration tank; lb a downstream side tank wall of the tank 1 ; 7 a cannier separating screen 
provided over a treating water outflow opening formed in an upper portion of the wall lb; and 3 an aeration apparatus 
on a bottom side of the tank 1. In this embodiment, there is provided a stream guide member 20 dose to and upstream 
of the earner separating saeen 7 (hereinafter called as the screen). The gukJe member 20 is fixed with a support 
means (not shown) in the aeration tank in such a way that the member extends parallel to and with a given space from 
the saeen 7. The guide member 20 has an area to cover a screen 7 across the over-ali width and across a height 
between the lower end and a position of a given depth from a water surface WR Thus, provision of the guide member 
20 defines a flow passage between the screen 7 and the guide member 20. The aeration apparatus 3 located below 
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the flow passage supplies air-bubj^^ which enter into the flow passage 21 to move upj^Bhrough the flow passage 
21 to its outlet opening 21o with^^Preading in different directions. The upward moverfiPof the air bubbles 6 in the 
flow passage 21 provides an ascending cun-ent having a speed Va along the stream guide member 20. preventing car- 
riers 5 or the like from building up on a screen face. Thereby, the cariers 5 or the like return to an upstream side of the 

5 aeration tank from the outlet opening 21 o of the flow passage 21 . 

In addition, where the air bubble aeration apparatus 3 can not provide a sufficient stream speed V in the flow pas- 
sage 21. another air-bubble supply apparatus 8 should be disposed near an inlet opening 21 i of the flow passage to 
generate additional air bubbles. 

The stream guide member 20 may be made of concrete, metal, plastic, or the like, and may be in a plate shape or 

10 a channel having each side portion bent toward the downstream side of the tank. 

(Embodiment 2) 

FIG. 2 is a sectional view showing an embodiment 2 of a carrier separating screen unit according to the invention. 

IS This emtxxliment is different from the embodiment 1 only in that the stream guide member 20 extends to reach near 
the aeration apparatus 3. The other configurations that are the same as the embodiment 1 will not be discussed again. 
The embodiment 2 can intake air bubbles 6 just generated by the aeration apparatus 3 into the flow passage 21 . That 
is. the generated air bubbles 6 enter the flow passage 21 before spreading in different directions. A lower end of the 
guide member may be formed in a divergent shape to intake more air bubbles generated by the aeration apparatus. 

20 Hence, more air bubbles than the embodiment 1 flow into the passage 21 . which produces an ascending current having 
a greater speed Va. As in the embodiment 1. where the air bubble aeration apparatus 3 can not provide a sufficient 
stream speed Va in the flow passage 21 , another air-bubble supply apparatus 8 should be disposed in the flow passage 
21 to generate additional air bubbles. 

FIG. 3 is a sectional view showing another embodiment 2 of the unit according to the invention, in which the stream 

25 guide member 20 has an Inclined lower portion 20e divergent toward the bottom of the tank. Ttiis can feed more air bub- 
bles 6 into the flow passage 21 from the aeration apparatus 3. 

( Embodiment 3) 

30 FIG. 4 is a perspective view of an embodiment 3 of a can-ier separating screen unit according to the invention. This 
configuration has a stream guide member 20a in an upstream side of the saeen 7 and a stream guide member 20b in 
a downstream side of the screen. Between the guide members 20a and 20b there are provided side plates 20c and 20d 
to define flow passages 21 and 22 respectively in an upstream or downstream side of the screen 7. This produces an 
ascending cun'ent each in the upstream and downstream sides of the screen 7, more effectively preventing build-up of 

35 earners or the like on the screen 7. 



FIG. 5 is a sectional view of an embodiment 4 of a carrier separating screen unit according to the invention. This 
40 configuration includes a screen 7 provided in an upper portion of a downstream wall 1b of the aeration tank. The screen 
7 inclines toward the upstream of the tank. Furthermore, there is disposed a stream guide member 20 in the tanK which 
consists of a vertical part 20g along the tank wail lb and a slanting part 20f along the inclined screen 7. Thus, a flow 
passage 21 defined therebetween turns toward the upstream of the tank in its upper part. 

45 (Embodiment 5) 

FIG. 6 shows an embodiment of an air-bubble supply apparatus for a earner separating screen according to the 
invention. In FIG. 6, denoted 1 0 is a screen; 1 1 an air-bubble supply header disposed in the screen front side; 12a com- 
plimentary air-bubbie supply header disposed in the screen rear side; and 13 a controller for adjusting air supply rate 

50 with time. In FIGS 7 and 8, the same numerals show the same components as ones in FIG. 6. 

The air-bubble supply apparatus for the carrier separating screen includes a couple of air-bubble supply headers 
located near a lower part of the screen 10 and respectively on each side of the saeen. One is the header 11, and the 
other is the header 12. Each header communicates with the controller 13 so as to adjust air supply rate with time, The 
controller 13 consists of, for example, a CPU (central processing unit) and a storage memory. 

55 To know a with-time build-up change of earners or contaminants on the screen face, in an operation of the air-bub- 
ble supply, the ratio of the front header 11 to the rear header 12 in air supply rate was varied with time in such a way 
that the ratio sequentially becomes 1:1,1 :3, and 3:1 . In another comparative operation of the apparatus, the constant 
ratio of 1 :1 was maintained with time. FIG. 7 is a schematic illustration showing build-up states of earners or corrtami- 
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nants on the screen face when the ^^^ply ratio was varied with time as described above.^Bp is a schematic illus- 
tration showing build-up states of ca^^P>r contaminants on the screen face when the air siiPf ratio was constant as 
described above. 

In FIGS. 7 and 8, denoted 14 is a build-up of can^iers or contaminants; Wa a screen front side water level; and Wb 
5 a screen rear side water level. 

Varying the air supply rate with time between the front and rear sides of the screens 10 prevents carriers and con- 
taminants 14 from building up on a specific part of the screen 10. This allows build-up and falling thereof alternatively, 
positively preventing clogging of the screen. Moreover, the difference between the fore side water level Wa and the rear 
side water level Wb is comparatively small. Meanwhile, when the air supply rate keeps constant, the build-up of carriers 
10 and contaminants 14 at a specific part of the screen face 10 grows with time to become comparatively larger, causing 
clogging of the screen 10. Moreover, the difference between the fore side water level Wa and the rear side water level 
Wb becomes too large to be capable of the water treatment. 

In the embodiment of FIG. 6. there is provided a couple of air-bubble supply headers near a lower part of the screen 
respectively in each side of the screen. A plurality of air-bubble supply headers may be provided in a vertical or horizon- 
IS tal direction of the screen. 

The air supply rate controller may be a flow control valve for adjusting air flow rate with time, and may be a valve 
adjustable in flow sectional area with time and provided in a pipe line communicating with an air-bubble supply header. 

(A specific embodiment 5) 

20 

A specified embodiment 5 utilizes microbe-mounted-carriers each of which consists of a polypropylene, hollow 
cylindrical one. The carrier has a 4 mm outer diameter, a 3 mm inner diameter, and a 5 mm length, the specific gravity 
of which is 1.015. The carriers are contained with a 10% filling ratio (apparent volume ratio) in a microbe process tank. 
There is disposed such a carrier separating screen as shown in FIG. 6. The screen is a wedge-wire screen of a 1 .5 mm 
25 mesh, and has a 1 m width and a depth in water of 1 .5 m. The air-bubble supply header composed of a 25 mm diameter 
pipe having a plurality of 1 mm diameter ports formed at 5 cm intervals, which feeds a tap water to the screen side. The 
air supply rate of the screen fore side air-bubble supply header varies sequentially into 30 L/min (liter every minute), 15 
Umin, and 45 Umm at the intervals of 30 seconds in cycles. At the same time, the rate of the screen aft side air-bubble 
supply header varies sequentially into 30 Umin, 45 Umin, and 15 L/min at the intervals of 30 seconds in cycles. The 
30 with-time variation of the water level difference across the screen was monitored. 

For obtaining a comparative data, a similar observation was canried out in a case that a constant air supply rate of 
30 L/min is applied to both the air-bubble supply headers across the screen. 

FIG. 9 shows with-time variations of the water level difference across the screen. 

As shown in the graphs of FIG. 9. where the air supply rates of the two headers were varied as described above. 
35 every air supply rate change could fall off accumulated can'iers and contaminants on the screen face, preventing a sig- 
nificant increase in the water permeation resisting coefficient. This maintains a with-time small variation in the water 
level difference across the screen. 

Meanwhile, in the comparative data, the with-time constant air supply rate grew the build-up on the saeen into a 
comparatively large one. which causes a significant increase in the water permeation resisting coefficient of the screen. 
40 This inaeases the water level difference aaoss the screen, resulting in a state unable of water treatment. 

(Embodiment 6) 

Next, referring to further drawings, a waste water treatment method/facility of an embodiment according to the 
45 invention will be discussed. FIG. 1 0 shows an embodiment of a waste water treatment facility according to the invention, 
FIG. 10(a) is a side view, and FIG. 10(b) is a plan view thereof. The waste water treatment facility has a process tank 
23 that includes an aeration apparatus 3 mounted on the bottom of the tank 23 as providing an aerobic tank. Further- 
more, there is disposed a screen 24 at an outlet opening for a processed water. The process tank 23 includes microbe- 
mounted-carriers 5 of a quantity corresponding to the capacity of the process tank 23. The process tank 23. as shown 
so in FIG. 10(b), has an aspect ratio between 1 and 4. The ratio being of a length L to a lateral width B substantially per- 
pendicular to the inflow direction. The ratio around 1 (one) is best, and practically, it is preferable to select a ratio 
between 1 and 3. 

The water in the process tank 23 flows only toward the outflow side, a flow speed around the outflow end of the tank 
being approximately between 0.3 and 0.7 cm/sec. If there is provided no aeration in the inflow side of the tank, a waste 
ss water inflow would cause a downstream direction current between 0.3 and 2.0 cm/sec. This current may distribute car- 
riers unevenly in the tank, the more of the caniers being gathered around a lower part of the screen. Meanwhile, in this 
embodiment, an inflow water encounters air bubbles generated by the bottom aeration apparatus 3, which weakens the 
downstream direction current. In addition, the carriers 5 are blown up toward the water surface of the process tank 23. 
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The carriers 5 keeps substantialj^^even distribution. The process tank 23 contains tj^Hriers 5 having a specific 
gravity around 1 .01 . which are flJ^fand evenly distributing in the water. The even distffiRron of the earners 5 in the 
tank 23 enhances that such microbes as an aerobic bacteria can^ied by the can-ier 5 decomposes organic substances 
in the waste water to purify the water. Then, the purified water is delivered into a final settling tank. The canrier 5 is a 

5 particulate carrier that consists mainly of an organic polymer substance or an inorganic substance. The carrier holds 
effective waste water purification microbes built up thereon or attached thereto. The cannier 5 may be, for example, a 
plastic piece or a flexible one made of such a material as sponge. 

The screen 24 has a mesh that can prevent microbe the carriers 5 from flowing therethrough. The front side of the 
screen 24 receives an effect of the aeration, air bubbles of which scratches off the can'iers 5 that tend to build up on the 

10 screen 24. In addition, the even distribution of microbe-attached can-ierS in the tank enhances to prevent the carriers 
from building up on the screen 24, resulted in little clogging of the screen. The saeen 24 applied in this embodiment 
acts more effectively 

FIG. 10(c) shows a plan view showing another embodiment 6 of a waste water treatment facility according to the 
invention. In the f igure, a process tank 23 is an aeration tank having an aeration apparatus at the bottom thereof. The 

IS process tank 23 is separated by saeens 24 and 24a that have mesh openings capable of preventing can^iers 5 from 
flowing out. which defines process tanks 23a and 23b. The process tank 23 has dimensions in which the ratio of the 
length L to the lateral width B is not more than 4. Moreover, in each process tank 23a or 23b, the ratio of the length Lo 
to the lateral width B is also not more than 4. When an uneven distribution of the cariers 5 occurs in the process tank 
23, provision of the screen 24a defines the separated process tanks 23a. 23b. The carriers 5 substantially equally 

20 added for each process tank can evenly distribute in each tank so that microbes for waste water purification decompose 
organic substances in the waste water. The saeen 24 acts more effectively in tiiis emtxKliment. 

(Embodiment 7) 

25 FIG. 1 1 is a sectional view showing an embodiment of a waste water treatment facility according to the invention. 
The waste water treatment facility shown in tiie figure consists of two process tanks parted by a partition 28. One 
of the compartments is a non-oxygen tank 25, and the other is an aerobic tank 26. The facility also has a final setUing 
tank 30 for temporally storing tiie processed water delivered from the aerobic tank 26 to settle sludge tiierein. Furtiier- 
more, tiie facility includes a pump P1 for feeding the water from tiie non-oxygen tank 25 to the aerobic tank 26, an aer- 

30 ation apparatus 29 mounted on a bottom of the aerobic tank 26. a screen 24 for preventing the earners 5 from flowing 
out into an outiet of the aerobic tank 26. a circulation water pump P2 for returning the processed water treated in tiie 
aerobic tank 26 into the non-oxygen tank 25. and a sludge return pump P3 for retuning sludge deposited in the final 
settling tank 30 into the non-oxygen tank 25. The facility is a waste water treatinent facility that is of a carrier added, 
circulation type and utilizes a nitration or denitration metiiod. 

35 The aerobic tank 26 including tiie carriers 5 has dimensions in which tiie ratio of a water flow direction length L to 
the lateral widtti B substantially perpendicular to the lengtii is between 1 and 4. Practically, the ratio between 1 and 3 is 
preferable. 

In the non-oxygen tank 25. a mixer 27 stirs the inflow water, which enhances that anaerobic microbes such as a 
denitration bacteria biologically treats nif ic acids and nitrot^ acids with using organic substances in the waste water as 

40 a reducing agent. The treated water is fed into the aerobic tank 26 by tiie pump PI . The aerobic tank 26 is always aer- 
ated by the aeration apparatus 29. which oxidizes to decompose organic substances in tiie waste water and oxidizes 
ammonia into nitric acids or nitrous acids by tiie action of floating microbes and microbes on ttie carrier. 

In tiie embodiment in FIG. 1 1. the non-oxygen tank 25 and the aerobic tank 26 are parted by tiie partition 28. and 
the water is pumped to the tank 26. Alternatively, there may be provided a mesh screen covering an opening located 

45 on a lower part of ttie partition 28. the mesh having a size for preventing tiie caniers 5 from passing through. In anotiier 
alternative exanple, tiie partition 28 may have a height over which tiie water can enter from tiie non-oxygen tank to ttie 
aerobic tank. 

The earner added process tank is not only applied to tiie circulation type, nitrition or denitration method shown in 
the FIG. 1 1 but also to various types of carrier added waste water treatment facilities. For example, the process tank is 

50 applied to a waste water treatment facilities. For example, the process tank is applied to a waste water treatment facility 
including an aerobic process and a non-oxygen process, only an aerobic process, or an anaerobic process and an aer- 
obic process. Moreover, the tank can be applied to a waste water treatment facility used for a carrier added activated 
sludge process or tiie like. As discussed above, the carrier is a particulate composed mainly of organic polymer sub- 
stances or inorganic substances. The canier is mounted microbes built up tiiereon or attached thereto. In addition, tiie 

55 canier may be applied to a process tank having a 5 meter water deptii and installed with an air-but)ble supply facility at 

a lower part tiiereof. The tank may have a deep water deptii of around 1 0 meters and have an air-bubble supply facility / 

positioned around a 5 meter water deptii. The process tank may apply an all-over-tank aeration method or a swirl flow 

method. 
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(A specified example of embodimen 

Next, an experiment result will be discussed to refer to a process tank used in a waste water treatment facility 
according to the invention, particularly to its advantages. 

Table 2 shows a data that was obtained from waste water purification processes, in which the ratio of the length L 
to the lateral width B of the process tank was varied sequentially to be 1 . 2, 3, 4. and 6. The data relates to the treated 
water quality and the distribution of microbe-mounted-can^iers in the process tank. The processes used a raw water 
shown in Table 1. 



Table 1 



Raw Waste Water Quality 




concentration ratio 




(mg/L) 


BOD 


100 


T-N 


30 


NH4-N 


25 


note : 




BOD: biochemical oxygen demand 


T-N: nitrogen concentration ratio 


NH4-N: ammoniac nitatigen concentration ratio 



In Table 2, regarding treated water quality, there are shown concentration ratios of BOD and T-N in the water Fur- 
thermore, regarding distribution states of microbe-mounted-carriers, there are shown numeric values that are obtained 
by dividing an outflow side cannier concentration ratio by an inflow side canrier concentration ratio with regard to each 
process tank. 



Table 2 



Treated water quality and outflow side carrier concentration ratio/inflow side canrier concentration ratio, wtiich are 
corresponding to the ratio of the length L to the lateral width B of a process tank 


Process tanl< aspect ratio 


1 


2 


3 


4 


6 


processed water BOD (mg/L) 


4.8 


4.8 


4.8 


5.0 


15 


processed water T-N (mg/L) 


15.0 


15.0 


15.0 


15.5 


21.0 


processed water NH4-N (mg/L) 


0.1 


0.1 


0.1 


0.1 


3.0 


outflow side carrier concentration 
ratio/inflow side carrier concentration ratio 


1.1 


1.1 


1.1 


1.2 


1.7 



The data in Table 2 shows that the aspect ratio of the process tank not greater than 4 (four) achieves a better treat- 
ment and a sufficient distribution of microbe-mounted-canriers. Particularly, the ratios between 1 and 3 are preferable in 
treated water quality as compared with the ratio 4. 

(Embodiment 8) 

Next, refen-ing to another drawing, a waste water treatment method and a facility thereof of an embodiment accord- 
ing to the invention will be discussed. 

FIG. 1 2 shows major elements of a waste water treatment facility of an embodiment according to the invention, FIG. 
12 (a) being a schematic side view thereof, FIG. 12 (b) a plan view. The waste water treatment tocility has an aeration 
tank 31 into which a waste water flows from an upper position of the tank 31 . The aeration tank 31 includes an air-bub- 
ble supply apparatus 32 at a lower position thereof. Moreover, there is installed another air bubble generating apparatus 
33 below a earner separating screen 24. The apparatus 33 operates both for aeration and air-bubUe supply. The aera- 
tion tank 31 contains added microbe-mounted-carriers 5. The apparatus 33 produces larger air bubbles into the water 




EP0882 676A1 



than those of the apparatus 32. I^kcrobe-attached carrier 5 is a particulate consistin^|kly of an organic polymer 
substance or an inorganic substl^^The microbes are built up on or attached to the ccMwiat may be, for example, 
a plastic piece or a flexible one made of sponge or the like. 

The air bubble generating apparatus 33 may be located just under or close to the carrier separating screen 24. The 

5 apparatus 33 may be positioned within 1/3 of the tank depth from the tank bottom, preferably within 2 meters. In addi- 
tion, the apparatus 33 may have a width equal to the tank breadth and is located on the tank bottom for generating a 
circulation flow in the tank. The air supply rate of the air bubble generating apparatus 33 is determined so as to distrib- 
ute the canriers corresponding to the configuration of the tank 31 . Normally, a 1 .5 times of the air supply rate per a unit 
length or a unit area relative to that of the water treatment air-bubble supply apparatus 32 may be sufficient for the dis- 

10 tribution. The presence of the air bubble generating apparatus 33 defines a comparatively large air bubble curtain in 
front of the screen 24, which prevents the carriers 5 from unevenly distributing particularly in the outflow side of the tank 
over the air bubble curtain. This prevents the screen 24 from clogging due to the canriers 5. Moreover, when the air bub- 
ble generating apparatus 33 is mounted just under the saeen 24, the generated flow scratches off the carriers that tend 
to build up on the screen 24. 

15 In the aeration tank 31 . as shown in FIG. 1 2(b). the air bubble generating apparatus 33 is only just under tiie screen 
24, and over almost all tiie other part of the tank is arranged tiie air-bubble supply apparatus 32. The air-t>ubble supply 
apparatus 32 and the air bubble generating apparatus 33 are fed with air by mean of a blower or the like. A single blower 
may be applied for both tiie air-bubble supply apparatus 32 and tiie air bubble generating apparatus 33. or a respective 
blower may be applied to the apparatuses 32 and 33. The air bubble generating apparatus 33 may have such a conf ig- 

20 uration as a plate, a disc, or a pipe, and the apparatus may be made of ceramic, resin, steel, rubber, or a compound 
thereof. In the apparatus 33. for example, a plurality of opening ports having a diameter approximately between 1 and 
5 mm are formed longitudinally in conduit pipes of the apparatus. Meanwhile, tiie air-bubble supply apparatus 32 has a 
plurality of opening ports having a diameter around 1 mm. When the air bubble generating apparatus 33 has conduits 
formed with approximately 1 mm diameter openings, plural conduits having the ports are disposed in parallel and dose 

25 to one another. This can adjust air supply rate of tiie apparatus 33 relative to that of the air-bubble supply apparatus 32. 
That is, tiie air supply rate adjustment per a unit lengtti or per a unit area of tiie air bubble generating apperatus 33 gen- 
erates a swirl flow in tiie tank 

Meanwhile, the air bubble generating apparatus operates continuously or intermittentiy. In the intermittent opera- 
tion, tiie stopping time is determined to be about an hour, and the running time is about ten minutes, the stopping and 

30 running being repeated. Such operation allows an effective distribution of microbe-mounted-carriers. Moreover, since 
the inflow water rate of the aeration tank 31 varies with time, the air bubble generating apparatus 33 operates continu- 
ously only at a larger water inflow rate, and intermittently at a smaller water inflow rate. 

(Embodiment 9) 

35 

FIG. 13 is a schematic view showing anotiier embodiment of a waste water treatnent method and a facility of tiie 
same according to the invention; FIG. 13(a) being a side view; FIG. 13(b) a plan view. When an aeration tank 31 has a 
signrficantiy long lengtii, tiie tank 31 is parted by a can-ier separating screen 36. The parted tank 31a, 31b are added 
witii microbe-mounted-carriers for water purification process. There is disposed an air bubble generating apparatus 33b 

40 just under the canrier separating screen 24, and an air bubble generating apparatus 33a is located in tiie inflow side of 
the earner separating screen 36. Alternatively, the tank 31 has an intermediate partition wall that is formed with a partial 
opening covered by a can^ler separating screen for preventing microbe-mounted-carriers 5 from flowing therethrough. 
Air bubble generating apparatuses 33a. 33b are disposed just under or close respectively to the canrier separating 
screen 24 or 36 as in tiie foregoing embodiment 8. 

45 FIG. 1 4 is a schematic side view of another embodiment according to the invention. 

In FIG. 14(a), an aeration tank has an air-bubble supply apparatus 32 and an air bubble generating apparatus 33c 
at tiie bottom side of tiiereof. The tank 31 also has an inflow conduit at an lower part of ttiereof and a screen 24 at out- 
flow part tiiereof. The tank 31 contains microbe-mounted-carriers 5 mixed in an inflow water. In this anangement, air 
bubbles generated from the apparatus 33c change a waste water flown from tiie conduit in its flow direction. 

50 FIG. 14(b) shows another aeration tank tiiat has an air-bubble supply apparatus 32 and an air bubble generating 
apparatus 33c at the bottom part tiiereof. and an inflow conduit is disposed such that an inflow water flows from a lower 
part of tiie tank 31 . In addition, tiiere is disposed an air bubble generating apparatus 33b just under the screen 24. 

In tiie embodiments shown in FIG. 14, there is disposed an air bubble generating apparatus 33c at tiie inflow side 
of the tank. The apparatus 33c generates comparatively large air bubbles, which decreases the speed of the inflow 

55 water, preventing a short circulation of the water. This prevents microbe-mounted-carriers from unevenly distributing in 
the tank. Provision of tiie comparatively large air bubble generating apparatus 33b at the outflow part as shown in FIG. > 
14(b) produces effectively a swirl flow in the tank. 

Next, operation of the air bubble generating apparatuses 33a to 33c associated witii tiie embodiments shown in 
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FIGS. 13 and 14 will be discussed. bubble generating apparatuses 33a, 33b operat^Hkiuously and intermit- 
tently. In the intermittent operation, '^^9) minute operations at one-hour intervals allow anVRtive distribution of the 
carriers. However, in the embodiments shown in FIG. 14, it is preferable to operate continuously the air bubble gener- 
ating apparatus 33c for preventing a short circulation in the tank. Meanwhile, the air bubble generating apparatus 33b 
5 may operate continuously or intermittently. Also in the air bubble generating apparatuses 33a to 33c since the waste 
water inflow rate varies with time, the apparatuses operate continuously only at a larger inflow rate, and intermittently 
at a smaller inflow rate. 



(An Experiment Qf Em^XK^im^nt 9) 

10 

Next, based on an experiment, an effective biologically purification process of the waste water treatment facility 
according to he invention will be discussed. 

This experiment used a raw water shown in Table 3. A couple of comparative experiments were can-ied out, one of 
which operated the air bubble generating apparatus for aeration and the other of which did not use the air bubble gen- 
15 erating apparatus. In Table 4, "presence" denotes application of the air bubble generating apparatus, while "absence" 
denotes no application of the apparatus. Table 4 shows water treatment results of each case "presence" or "absence", 
which include treated water qualities and carrier distributions in the aeration tank. The treated water qualities are shown 
by BOD and T - N concentration in the water. The degree of distribution is shown by dividing an outflow skJe carrier con- 
centration ratio by an inflow side carrier concentration ratio of can^iers in the aeration tank. 

20 



Tabled 



Raw Wlaste Water Quality 




concentration ratio 




(mg/L) 


BOD 


100 


T-N 


30 


NH4-N 


25 


note : 




BOD: biochemical oxygen demand 


T-N: nitrogen concentration ratio 


NH4-N: ammoniac nitrogen concentration ratio 



Table 4 



Treated water quality and comparative ratio relative to presence or absence of air bubble generating apparatus 
(outflow side carrier concentration ratio/ inflow side carrier concentration ratio) 


air bubble generating apparatus 


presence 


absence 


processed water BOD (mg/L) 


5 


12 


processed water T-N (mg/L) 


15 


23 


processed water NH4-N (mg/L) 


0.1 


2.9 


outflow side cannier concentration ratio/inf tow side earner 
concentration ratio 


1.1 


1.8 



It is noted apparently from the experiment result shown in Table 4 that tiie provision of the air bubble generating 
apparatus in tiie aeration tank of tiie treatment facility according to the invention allows a reduction in tiie resulted 
55 numerals botti of BOD and T-N. Concerning an outflow side carrier concenfration ratio/an inflow side carrier concentra- 
tion ratio, tiie ratio value is 1 .1 in the "present" case, while the value is 1 .8 in ttie "absence" case. The comparative dat& 
shows that tiie provision of a comparatively large air bubble generating apparatus in a waste water treatment facility can 
distribute sufficiently microbe-mounted-camers in tiie tank for a good biological purification process. 
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The microbe-mounted-carri^^^ed in the tank are particles, as discussed above. o^Ming mainly of an organic 
polymer substance or an inorgan^P&stance. The earner has microbes attached therefflPnormally buiK up thereon. 
The arrangement of the air-bubble supply apparatuses may be applied to an aeration tank having an approximately 5 
m depth and aerated all over the tank, and may be applied to a deep process tank having an approximately 1 0 m depth. 
5 The deep tank may have an air-bubUe supply apparatus positioned around a 5 m depth so as to generate a gwirl flow 
in the tank. 

10 Referring to another drawing, a waste water treatment method and a facility of the same of an embodiment accord- 
ing to the invention will be discussed hereinafter. 

FIG. 15(a) shows the embodiment of the waste water treatment facility, and FIG. 15(b) is a plan view thereof. Des- 
ignated 31 is an aeration tank that has an air-bubble supply apparatus 32 at a bottom part thereof. The apparatus 32 
consists of air-bubble supply units 32a to 32d. In the outflow side of the aeration tank 31 there is disposed a can-ier sep- 

15 arating screen 33. The aeration tank 31 contains a inflow water provided with can'iers 5 (called as microbe-mounted- 
cariers hereinafter) that distribute in the water. Each of air-bubble supply units 32a to 32d has a substantially equal air- 
bubble supply capacity and connected to an blower (an air supply fan) 35 by way of an air supply conduit. Each conduit 
is provided with a flow adjustment device 36a to 36d such as a valve. The blower 35 can be adjusted in air flow rate by 
a controller 37. The flow adjustment devices 36a to 36d may be manually actuated to adjust the air supply rate of each 

20 unit. 

The flow adjustment devices 36a to 36d and the blower 35 are controlled by signals supplied from the controller 37 
so as to adjust the air supply rate of each supply unit. For example, the controller 37 supply a signal to operate the flow 
adjustment devices 36a to 36d to adjust the open extent thereof such that the outflow side air supply is larger than that 
of the inflow side. This adjustment of the air supply rate of each air-bubble supply units 32a to 32d can generate a swirl 

25 flow in the aeration tank 31 . 

The air supply rates are adjusted such that the ratio of the most downstream apparatus to the most upstream one 
in the aeration tank 31 becomes a value between 1.1 and 3.0. preferably between 1.5 and 2.0. Meanwhile, Where the 
ratio is not larger than 1 . 1 , an oxygen concentration ratio in the water becomes undesirably small, causing a reduction 
in aeration effect. Where the ratio is not less than 3.0. the oxygen is not sufficiently absort^ed. Thus selected ratio can 

30 generate a swirl flow in the water contained in the aeration tank, which provides a good aeration effect and sufficiently 
distributes microbe-mounted-carriers 5 in the water. That is, the swirl flow generated in the tank water effectively distrib- 
utes the carriers 5 widely in the water, achieving an effective biological waste water purification. 

(Embodiment 11) 

35 

FIG. 16 is a plan view showing an embodiment of a waste water treatment facility according to the invention. 

Designated 31 is an aeration tank having an air-bubble supply apparatus 38 located at a bottom part of the tank. 
The apparatus 38 consists of a plurality of air-bubble supply units 38i to 38n. The air-bubble supply apparatuses 38^ to 
38n are disposed with a spaced therebetween, the spaces being gradually smaller toward the outflow side of the tank. 
40 Each air-bubble supply apparatus 38i to 38n connects to a blower 35 by way of air supply conduits. The blower 35 sup- 
plies air at a constant flow rate to the air-bubble supply apparatus 38, and each of air-bubble supply units 38i to 38n 
discharges air at an equal rate into the tank water. 

The air-bubble supply units 38i to 38n are arranged such that per-area air discharge rates increase gradually 
toward the outflow side. This generates a swirl flow in the waste water contained in the tank 31 . distributing microbe- 
45 mounted-carriers 5 in the water for achieving an effective biological purification. Each air-bubble supply unit 38i to 38n 
may be a simple steel pipe having air-bubble supply ports or a steel pipe with nozzles. 

In this embodiment, the intervals of the air-bubble supply units determine the corresponding per-area air supply 
rates. The air supply rates, as in the embodiment of FIG. 15, are adjusted such that the ratio of the most downstream 
apparatus to the most upstream one in the tank becomes a value between 1 . 1 and 3.0. preferably between 1 .5 and 2.0. 
50 The intervals of the air-bubble supply units are adjusted to achieve the foregoing ratio of the air supply rates per-area. 
Such ratio generates a swirl flow in the tank 31 to effectively distribute the carriers 5 in the tank. In addition, differing 
from the embodiment of FIG. 15, this embodiment supplies air at a constant flow rate into the air-bubble supply appa- 
ratus 38 to generate a swirl flow. Hence, this embodiment advantageously requires no flow rate adjustment device such 
as the devices 36a to 36d. 

55 The intervals of the air-bubble supply units may vary regularly or in-egularly However, the air supply rates are 
adjusted such that the ratio of the most downstream apparatus to the most upstream one in the tank beconries a value 
between 1.1 and 3.0, as described in the entxxliment of FIG. 15. 
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(Embodiment 12) 

FIG. 1 7 is another embodiment of a waste water treatment facility according to the invention; FIG. 17(a) is a plan 
view thereof; and FIG. 17(b) is a sectional view taken along A-A' in FIG. 17(a). 

5 Designated 31 is an aeration tanK in which there are disposed a plurality of air-bubble supply units 38 close to the 
tank bottom. Each air-bubble supply unit 38 has an orifice adjustment device 39 substantially in the middle thereof. The 
orifice device 39 may have a constant through-opening, or may have an opening adjustable to adjust the air flow rate 
for varying air supply rates between the fore end one 38a and the aft end one 38b of the air-bubble supply units 38. The 
orifice adjustment device 39 may be activated manually, or may have an automatic mechanism for adjusting the air pas- 

10 sage sectional diameter. 

The orifice adjustment devices 39 are located in air supply pipes of the air-bubble supply apparatus 38. The devices 
39 can be adjusted to differ an upstream one from a downstream one in air supply rate, which generates a swirl flow 
perpendicular to the downstream direction of an inflow water of the aeration tank 31 . In the aeration tank 31 added with 
the carriers 5, there are disposed air-bubble supply units 38 having the orifice adjustment device 39. The fore end one 

15 unit 38a is smaller in air supply rate and the aft end one 38b is larger in the rate, which generates a swirl flow against 
the inflow water curent, enabling an effective distribution of the carriers 5. The ratio of the fore end unit 38a to the aft 
end unit 38b in air supply rate is adjusted to be between 1.1 and 3.0. preferably between 1.5 and 2.0. 

When the orifice adjustment device 39 is activated based on electrical signals, the air passing orifice diameter can 
vary at predetermined periods, achieving various flows in the tank. 

20 Though the followings are not shown in the figure, it is apparent that the aeration tank in the embodiment of FIG. 
17 may have an air-bubble supply apparatus that applies partially the one of FIG. 15 or 16 for generating various swirl 
flows in the aeration tank 31 to effectively distribute microbe-mounted-canriers for a biological purification process of a 
waste water. 

When the air supply rates of the upstream units are larger than those of the downstream ones in the aeration tank. 

25 there is provided a swirl ftow tiiat is opposite in direction to the flow of the foregoing embodiment. In this case, a raw 
waste water fed from an upper portion of the aeration tank tends to ftow mainly around the water surface of the aeration 
tank to reach tiie outflow part. This causes an undesirable short circulation flow. For preventing such a short circulation, 
a larger air supply rate of the downstream of ttie aeration tank is applied to draw tfie waste water into a bottom part of 
the tank so as to effectively distribute the can^iers. Meanwhile, when a raw waste water is fed from a lower part of tiie 

30 aeration tank, it is preferable tiiat tiie aeration ftow rate of the upstream side is larger ttian that of tiie downstream side 
of tiie tank 

The microbe-mounted-carriers used in the foregoing embodiment are particles, as discussed above, consisting 
mainly of an organic polymer substance or an inorganic substance. The earner has microbes attached or normally built 
up tiiereon. The carrier may be, for example, a plastic piece or a flexible one made of such a material as sponge. The 
35 arrangement of the air-bubble supply apparatuses located in a lower part of a tank may be applied to an aeration tank 
that is aerated all over the tank, and may be applied to a deep process tank having a 10 m depth so as to generate a 
swirl flow in the tank. 

Next, an experimental result of a waste water treatment facility based on an embodiment of the invention will be 
discussed as referring to the associated comparative experiments. This experiment applied the waste water treatment 

40 facility shown in FIG. 15 and a raw water having tiie quality shown in Table 5. The air-bubble supply units 32a to 32d 
are varied in air supply rate to prove an effectiveness of the invention. In an air-bubble supply condition 1, the ratio of 
air supply rates of the air-bubble supply units 32a to 32d was determined to be 1 :1 :1 . 1 :1 .5. In an air-bubble supply con- 
dition 2. the ratio was determined to be 1:1:1:1. Table 6 shows the results of the comparative experiments, which 
includes the treated water quality and tiie carrier disti'ibution state that is shown by the ratio of an outflow side carrier 

45 concentration ratio to an inflow side carrier concentration ratio. 




Tables 



Raw Waste Water Quality 




concentration ratio 
(mgA.) 


BOD 


100 


T-N 


30 
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Table 5 (continued) 



Raw Waste Water Quality 




concentration ratio 




(mg/L) 


NH4-N 


25 


note : 




BOD: biochemical oxygen demand 


T-N: nitrogen concentration ratio 


NH4-N: ammoniac nitrogen concentration ratio 



Tables 



Treated water quality, and outflow side carrier concentration ratio^nf low side cannier concentration 

ratio under each condition 


condition 


1 


2 


processed water BOD (mg/L) 


5 


22 


processed water T-N (mg/L) 


15 


25 


processed water NH4-N (mg/L) 


0.1 


2.5 


outflow side cannier concentration ratio/inflow side carrier 
concentration ratio 


1.1 


1.9 



Table 6 shows apparently that the condition 1 having an increased air supply rate in the downstream side provides 
a better treatment to sufficiently distribute carriers. Meanwhile, the condition 2 having an equal air supply rate provides 
a reduction in treatment performance and causes an uneven can'ier distribution. Thus, in a treatment feicility including 
an aerobic tank that is provided with carriers and that is aerated all over the tank from the tank bottom, the variation of 
air-bubble supply units in air supply rate toward downstream of tiie tank enables a sufficient carrier distribution in tiie 
aeration tank to achieve a good purification process. 

Advantages of tt^e invention in industrial use 

The invention has tiie following advantages in industrial use. 

(1) Carrier separating screen unit 

(1-1) Provision of a stream guide member dose to a screen installed in an aeration tank can prevent a flow rate 
deaease in the ascending current generated by air bubbles close to the saeen face. In addition, other streams 
in tiie aeration tank give no adverse effect to the ascending current witiiin the flow passage defined between 
tiie stream guide member and the screen. Thus, a relatively small air supply rate can prevent effectively canri- 
ers or the like from building up on the screen. 

(1-2) Extension of the guide member lower end close to an aeration apparatus can guides more air bubbles 
from flie aeration apparatus into tiie flow passage, allowing a lager ascending cun^ent speed along tiie saeen. 
In addition, tills enables a reduction in air supply rate of anotiier air-bubble supply apparatus installed in the 
tank, or may not require anotiier air-bubble supply apparatus. 

(2) Air-bubble supply mettiod and apparatus for carrier separating screen 

(2-1 ) The invention can provide an air-bubble supply method and an apparatus thereof for positively preventing 
clogging of a easier separating screen. 

(2-2) Provision of the air-bubble supply apparatus for the carrier separating screen prevents dogging of tiie 
saeen. simplifying tiie apparatus in maintenance. Moreover, this allows a smaller screen, significantiy 
deaeasing a construction cost of the waste water treatment facility. 
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(3) Waste water treatment methj 




an apparatus thereof 




(3-1) In a waste water treatment using a process tank and provided with microbe-mounted-carriers, the ratio of 
the tank downstream direction length to the width of the tank is determined to be not more than 4, preferably 
between 1 and 3, allowing a sufficient distribution of the carriers. This enables a lower cost of the apparatus in 
construction, and the apparatus is easy in maintenance. 

(3-2) Even in an existing facility having a process tank in which the ratio of the length to the width of the tank is 
more than 4. a saeen partition, which does not allow carriers to pass through, can be provided so as to acherve 
the preferable dimension ratio of the process tank. Hence, such existing long process tanks can sufficiently dis- 
tribute the carriers. 

(3-3) The invention can sufficiently distribute microbe-mounted-carriers in the aeration tank, making an effec- 
tive use of the aeration tank capacity and all the earners. Thus, a can-ier separating screen installed at a down- 
stream side of the tank is not built up with carriers, which allows a stable carrier separation at the screen, 
redudng a maintenance cost such as screen cleaning for preventing clogging of the screen. 
(3-4) According to the invention, an air bubble generating apparatus generates comparatively large air bukibles. 
which defines an air bubble curtain close to the outflow part of the tank. This also generates a swirl flow in tiie 
tank to distribute microbe-mounted-carriers for waste water treatment. The air bubble generating apparatus is 
low in installation and operation cost, decreasing the total cost of the waste water treatment facility, particularly 
in construction cost. 

(3-5) According to the invention, microbe-mounted-caniers are sufficiently distributed in the aeration tank, 
making an effective use of all tiie can^iers, and carriers do not build up on the carrier separating screen installed 
in a downstream side of the aeration tank. Hence, the carrier separating screen separates carriers stably, 
reducing a maintenance cost such as screen cleaning for preventing clogging of tiie screen. 
(3-6) An air bubble generating apparatus located in a downstream side of tiie aeration tank operates continu- 
ously but operates intermittently when the waste water inflow rate into the aeration tank is smaller. This allows 
a sufficient distribution of carriers, reducing operation cost thereof. 

(3-7) An aeration tank containing a carrier added water is provided with a plurality of air-bubble supply units 
which are unequally an-anged between the upstream side and the downstream side of tiie tank. This unequal 
anangement generates a swirl flow in tiie tank to sufficientiy distribute tiie carries, preventing tiie carriers from 
unevenly distributing toward tiie downstream of tiie tank. The air supply rate of tiie air^bubble supply units may 
be adjusted to be unequal between left and right sides relative to the downstream direction of the tank, which 
generates a swirl flow in the tank to prevent the carriers from unevenly distributing between tiie left and right 
sides of the tank. 

(3-8) Witiiout an extra element such as a baffle plate in the aeration tank, air-bubble supply units for reducing 
BOD and for removing nitrogen/the like are unevenly mounted in tiie aeration tank. This distributes all the car- 
riers widely in tiie tank to advantageously achieve an effective biological waste water purification. 
(3-9) The air-bubble supply apparatus can prevent a short circulation f tow in tiie waste water contained in the 
aeration tank to advantageously allow an effective biological purification of waste water. 
(3-10) The air-bubble supply apparatus also prevents the can-iers from concentrating around tiie cannier sepa- 
rating screen, so that the screen can stably separate tiie canriers. This decreases such a maintenance work as 
screen cleaning for preventing clogging of the saeen. 



1 . A carrier separating screen unit for separating microbe-mounted-carriers tiiat are used in a biological purification 
process of organic and inorganic substances in a waste water, characterized in tiiat a stream guide member is pro- 
vided close to and spaced from a carrier separating screen. 

2. A carrier separating screen unit as set forth in daim 1 , characterized in that said screen is mounted in an aeration 
tank and said stream guide member has a lower end extended near an aeration apparatus provided in said aeration 
tank. 

3. A carrier separating screen unit as set fortii in claim 1 or 2, characterized in tiiat an air-bubble supply apparatus is 
pro\^'ded under and close to said saeen. 



Claims 



4. 



An air-bubble supply method for a carrier separating screen, characterized in supplying dir-bubbles in such a way 
that an air supply rate is varied witii time for separating miaobe-mounted-can^iers a carrier separating screen. 
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5. An air-bubble supply method^^ carrier separating screen as set forth In claim 4. d^Merized in that air-bubbles 
are supplied from more tharl^^positions close to said screen. 

6. An air-bubble supply apparatus of a carrier separating screen for separating microbe-mounted-carriers that are 
used in a biological purification process of organic and inorganic substances in a waste water, characterized in hav- 
ing an air-bubble supply header located close to said screen and a control means for controlling an air supply rate 
of said header with time. 

7. An air-bubble supply apparatus as set forth in claim 6. wherein said apparatus is further characterized in having 
more than one air-bubble supply headers close to said screen. 

8. A waste water treatment method for purifying biologically a waste water, characterized in that for treating a waste 
water in a process tank provided with microbe-mounted-carriers, said process tank has a flow direction length and 
a lateral width substantially perpendicular to the length such that the ratio of the length to the lateral width is 
between one and four, and the waste water including said earners in said process tank is stirred by aeration so as 
to distribute said carriers in the water. 

9. A waste water treatment facility for purifying biologically a waste water, characterized in having a process tank for 
biologically purifying a waste water with microbe-mounted-camers and with aeration, said process tank having a 
length and a lateral width substantially perpendicular to the length such that the ratio of the length to the lateral 
width is between one and four. 

10. A waste water treatment facility as set forth in claim 9, wherein said facility is further characterized in having a par- 
tition that determines the ratio of the length to the lateral width of said process tank so as to be a predetermined 
value, the partition being a screen having a mesh to prevent said caniers from f towing out. 

1 1 . A waste water treatment method that utilizes a treatment apparatus having an aeration tank provided with microbe- 
mounted-canriers, wherein the method is characterized in that said aeration tank comprises a process compart- 
ment and a plurality of air-bubble supply apparatuses mounted in said process compartment, said air-bubble sup- 
ply apparatuses varying in air supply rate toward the downstream of said process compartment, which can 
generate a swirl flow in said process compartment to distribute said carriers In said process compartment for bio- 
logically purifying the waste water. 

12. A waste water treatment method as set forth in claim 11, wherein said method is further characterized in that the 
ratio of the most downstream air-bubble supply apparatus to the most upstream one In air supply rate is adjusted 
to be between 1.1 and 3.0. 

13. A waste water treatment method that utilizes a treatment apparatus having an aeration tank provided with mlcrobe- 
mounted-carrlers. characterized in that said aeration tank comprises a process compartment and a plurality of air- 
bubble supply apparatuses located in said aeration tank, said air-bubble supply apparatuses varying in air supply 
rate between the left and right sides of said process compartment relative to the water downstream direction, which 
can generate a swirl flow substantially perpendicular to the downstream direction in said process compartment to 
distribute said carriers in said process compartment for biologically purifying the waste water. 

14. A waste water treatment method as set forth in claim 13, wherein the method Is further characterized in that the 
ratio of the right side to the left side or of the left side to the right side of the aeration tank is adjusted to be between 
1.1 and 3.0. 

15. A waste water treatment method that utilizes a treatment apparatus having an aeration tank provided with microbe- 
mounted-carriers, characterized in that said aeration tank includes a process compartment and a plurality of air- 
bubble supply apparatuses mounted in the process compartment, wherein said air-bubble supply apparatuses vary 
in installation Intervals toward the downstream of said process compartment, and said air-bubble supply appara- 
tuses provide air-bubbles to generate a swirl flow in said process compartment to distribute said can^iers in said 
process compartment for biologically purifying the waste water. 

1 6. A waste water treatment facility that utilizes a treatment apparatus having an aieration tank provided with microbe- 
mounted-carriers, characterized in that said aeration tank includes a process compartment and a plurality of air- 
bubble supply apparatuses disposed in said process compartment, and furthermore, said facility has an adjustment 
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means that varies said air-bul 
confipartnient. 




iply apparatuses in air supply rate toward the di 




earn of said process 



17. A waste water treatment facility that utilizes a treatment apparatus having an aeration tank provided with microbe- 
mounted-carriers, characterized in that said aeration tank includes a process compartment and a plurality of air- 
bubble supply apparatuses disposed in said process compartment In a direction substantially perpendicular to the 
tank downstream direction, and for adjusting the air supply rate between the left and right sides of the aeration tank, 
said facility has one or more of orifice adjustment devices that are provided in air tubes provided in said air43ubble 
supply apparatuses. 

18. A waste water treatment method that utilizes an aeration tank provided with microbe-mounted- earners, character- 
ized in that said aeration tank consists of one compartment or a plurality of compartments parted by such a partition 
as a carrier separating screen; another cannier separating screen is mounted close to an outflow part of said tank, 
and an air bubble generating apparatus is installed just under or close to the partition, which generates air bubbles 
in said tank to produce a swirl flow for distributing said canriers in said aeration tank. 

19. A waste water treatment method as set forth in claim 18, wherein the method is further characterized in operating 
continuously or intermittently said air bubble generating apparatus to generate a swirl flow in said aeration tank so 
as to distribute said carriers in said tank. 

20. A waste water treatment facility that utilizes an aeration tank provided with microbe-mounted-carriers, character- 
ized in that said tank consists of one compartment or a plurality of compartments parted by such a partition as a 
carrier separating screen; an air-but)ble supply apparatus is mounted in said compartment; another carrier sepa- 
rating screen is mounted close to an outflow part of said tank; and an air bubble generating apparatus is installed 
just under or close to said another earner separating screen. 
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